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(57) ABSTRACT

The present invention relates to a modular system of a driv-
ctrain of a motor vehicle, having an internal combustion
engine (3) which has a dual-mass flywheel (5) with a hub (4),
having a transmaission (8) and having a hybrid module (10)
which has an electric motor (9), wherein the transmission (8)
has a transmission mput shatt (6) and the hybrid module (10)
has a hybrid module mput shait (7), wherein the transmission
(8) or the hybrid module (10) can be connected alternatively
with 1ts respective mput shatt (6, 7) to the hub (4) of the
dual-mass flywheel (5). Particularly flexible production 1is
made possible 1n this way.

10 Claims, 1 Drawing Sheet
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1
MODULAR SYSTEM

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to amodular system of a drive
train of a motor vehicle.

2. Description of the Related Art

In order for it to be possible to influence the emissions
behavior of motor vehicles positively, more and more hybrid
vehicles are coming onto the market, which not only make a
drive purely by internal combustion engine possible, but
rather also make a drive by electric motor possible 1n addition
or as an alternative. However, the equipping of an otherwise
identical motor vehicle as a hybrid vehicle requires not incon-
siderable adaptations in the production process, which adap-
tations, 1n particular, make smooth and flexible series produc-
tion difficult. The use of what are known as hybrid modules
which are installed 1n otherwise structurally 1dentical motor
vehicles, 11 the latter are to be equipped as a hybnid vehicle,
also requires considerable outlay and a considerable intrusion
into the production routine.

WO 2010/007126 Al, for example, has disclosed a drive
train of a hybrid vehicle, which drive train comprises an
internal combustion engine with a drive shaft, an electric
machine which can be operated as motor and as generator,
and a multiple-stage epicyclic gear. Here, the drive shait of
the internal combustion engine can be set via a controllable
separating clutch and the rotor of the electric machine can be
set via an input transmission stage in a drive connection with
the input shaft of the automatic transmission. Here, both the
clectric machine and the separating clutch and the input trans-
mission stage are combined 1n a coaxial arrangement in a
hybrid module which can be preassembled with a module
housing, an 1nput element and an output element, the input
clement being connected fixedly to the drive shaft of the
internal combustion engine so as to rotate with 1t and the
output element being connected fixedly to the input shait of
the automatic transmission so as to rotate with 1t. Moreover,
the hybrid module has the dimensions of a hydrodynamic
torque converter which can be used conventionally.

The present mvention 1s concerned with the problem of
specilying a modular system for a drive train of a motor
vehicle, which modular system makes a flexible construction
ol a conventional drive train and of a hybrid drive train pos-

sible.

SUMMARY OF THE INVENTION

The present invention 1s based on the general concept of
specilying a modular system, by means of which a conven-
tional drive train or a hybrid drive train can be alternatively
built without substantial modifications. To this end, according,
to the invention, the modular system has an internal combus-
tion engine which has a two-mass tlywheel which has a hub.
Moreover, the modular system comprises a transmission and
a hybrid module which has an electric motor, the transmission
having a transmission iput shait and the hybrid module
having a hybrid-module input shait. In the modular system
according to the invention, the two-mass tlywheel represents
a standardized shaft/hub connection, the hub being arranged
on the crankshaft side and it being possible to connect 1t
without any modification to the associated, standardized
transmission input shait or to the hybrid-module 1input shaft.
On account of the standardized shait/hub connection on the
two-mass flywheel, the modular system according to the
invention therefore makes the construction possible of a con-
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2

ventional drive train, that 1s to say operated by internal com-
bustion engine, or of a hybrnid drive train, without structural
adaptations being required for this purpose. A conventional
motor vehicle or a hybrid vehicle can therefore be produced
flexibly by way of the modular system according to the inven-
tion, without disruptive intrusions having to be made to the
production routine for this purpose. In particular, the produc-
tion of hybrid vehicles can be integrated 1n a considerably
improved manner 1nto the series production of vehicles which
are driven purely by internal combustion engine.

In one advantageous development of the solution accord-
ing to the invention, the hybrid-module input shait can be
connected to a rotor of the electric motor via a clutch. When
the clutch 1s closed, the drive of the drive train 1s therefore
ensured via the internal combustion engine, 1t being possible
for the electric motor to be operated as a generator when said
electric motor has its current switched off, with the result that
a vehicle battery can be charged by means of the internal
combustion engine. When the clutch 1s open, 1 contrast,
driving of the hybrid vehicle purely by electric motor 1s pos-
sible, as 1s likewise charging of the vehicle battery, 1t the
hybrid vehicle 1s driving downhill, for example, and the elec-
tric motor 1s used as a generator 1n this state.

In a further advantageous embodiment of the solution
according to the mvention, the transmission 1s configured as
what 1s known as a dual clutch transmission. Dual clutch
transmissions are automated change-speed transmissions
which make a fully automatic gear change possible by means
of two component transmissions without an interruption n
traction power and therefore virtually without a jolt. Here, the
transmission controller can select the gears either indepen-
dently or according to a driver request within the scope of
permissible rotational speed ranges. In contrast with auto-
matic transmissions with a hydraulic torque converter, the
transmission of the torque takes place via one of two clutches
which connect two component transmissions to the drive. A
gear change without an interruption 1n traction power 1s con-
ceivable by a clutch closing here at the same time as the other
opens. As a result of the standardized configuration of the
hybrid-module input shait as well as the transmission input
shaft, the hybrid module with a connected transmission can
be drive-connected or merely a transmission of this type alone
can be drive-connected to the hub of the internal combustion
engine, as desired and without any other modifications.

Further important features and advantages of the invention
result from the subclaims, from the drawings and from the
associated description of the figures using the drawings.

It goes without saying that the features which are men-
tioned 1n the preceding text and are still to be explained in the
following text can be used not only 1n the respectively speci-
filed combination, but also in other combinations or on their
own, without departing from the scope of the present inven-
tion.

Preferred exemplary embodiments of the invention are
shown 1n the drawings and will be explained 1n greater detail
in the following description, identical designations relating to
identical or similar or functionally 1dentical components.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a modular system according to the invention
having a transmission.

FIG. 2 shows an illustration as 1n FIG. 1, a hybrid module
being provided with a following transmission, however.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

According to FIGS. 1 and 2, a modular system 1 according
to the imnvention of a drive train 2, 2' of a motor vehicle (which
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1s otherwise not shown) has an internal combustion engine 3,
a two-mass flywheel 5 with a hub 4, and a transmission 8.
Here, the two-mass flywheel 3 has a standardized shait/hub
connection, with the standardized crankshaft-side hub 4. The
version of the modular system 1 shown in FIG. 1 has an
associated standardized transmission iput shait 6 extending
from the standardized hub 4 to the transmission 8. The version
of the modular system 1 shown in FIG. 2 has a hybrid-module
input shait 7 extending from the standardized crankshatt-side
hub 4 to a hybrid module 10. A shorter version of the trans-
mission input shait 6' then extends from the hybrid module 10
to the transmission 8 (cf. FIGS. 1 and 2). The hybrid module

10 of the version of the modular system 1 shown 1n FIG. 2 has
an electric motor 9. The version of the modular system 1
shown 1n FIG. 1 has the transmission mput shait 6 extending
from the standardized crankshatt-side hub 4 to the transmis-
sion 8, whereas the version of the modular system 1 shown 1n

FIG. 2 has the hybrid module 10, the hybrid-module 1mnput

shaft 7 and the shorter version of the transmission input shaift
6' that extends from the hybrid module 10 to the transmission
8. In order then for 1t to be possible to flexibly produce both a
conventional motor vehicle (FIG. 1), that 1s to say driven
purely by internal combustion engine, and a hybnid vehicle
(FIG. 2), the transmission 8 (FIGS. 1 and 2) can alternatively
be connected to the internal combustion engine 3 (FIGS. 1

and 2) via the standardized crankshaft-side hub 4 of the two-
mass flywheel 5 (FIGS. 1 and 2) either directly by the trans-
mission mput shait 6 (FIG. 1) or by the shorter transmission

shaft 6', the hybrid module 10 and the hybrid-module 1nput
shaft 7 (FIG. 2). As a result of the standardized shaft/hub
connection of the two-mass flywheel 5, the hub 4 thereof can
therefore be drive-connected 1n a freely selectable and there-

fore completely flexible manner to the transmission 1nput
shaft 6 (F1G. 1) or the hybrid-module mnput shatt 7 (FI1G. 2), as
a result of which no structural adaptations at all are required

to the internal combustion engine 3 and the transmission 8
(FIGS. 1 and 2) to realize a conventional vehicle (FIG. 1) or

a hybrid vehicle (FIG. 2).

Here, the two-mass tlywheel 5 serves primarily to reduce
torsional vibrations, the conventional flywheel mass being

divided 1nto a primary flywheel mass and a secondary fly-
wheel mass which are arranged on the internal combustion
engine 3 and on the transmission input shaft 6 or the hybrid-
module mput shaft 7.

If FIG. 2 1s considered, it can be seen that the hybrid-
module mnput shait 7 1s connected to a rotor 12 of the electric
motor 9 via a clutch 11. Here, an associated stator 13 of the
clectric motor 9 1s arranged in a housing 14 of the hybnd
module 10. Here, the rotor 12 of the electric motor 9 1s
connected fixedly to a or the transmission input shait 6, 1t
being possible for the rotor 12 to have an attaching element 15
at the same time for attachment to an automatic converter (not
shown). Moreover, the transmission 8 can be configured, for
example, as a dual clutch transmission and, as a result, can
make shifting possible which has particularly small jolts or 1s
jolt-iree.

It 1s therefore possible by way of the modular system 1
according to the invention for the drive train to always be of
identical configuration 1n relation to the internal combustion
engine 3 and the hub 4 of the two-mass flywheel 5, 1t being
possible alternatively for the transmission mput shatt 6 or the
hybrid-module input shait 7 to be attached to the hub 4 of the
two-mass flywheel 5 which 1s standardized in this way, in
order to produce a conventional motor vehicle or a hybnd
vehicle. Further structural modifications are not required.
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The mvention claimed 1s:

1. A plurality of drive trains for motor vehicles, the drive
trains comprising identical internal combustion engines with
identical two-mass flywheels that have i1dentical hubs, and
identical transmissions spaced from the respective internal
combustion engines, the plurality of drive trains including:

at least one first drive train with a first transmission 1nput
shaft having a first output end connected directly to the
transmission of the first drive train and a first input end

having a first hub connection connected directly to the
hub of the two-mass flywheel of the internal combustion
engine of the first drive train; and

at least one second drive train with a second transmission
input shaft having a second output end connected
directly to the transmission of the second drive train and
a second mput end, a hybrid module with an electric
motor, the hybrid module having an output end con-
nected to the second mput end of the second transmis-
sion input shaft and a hybrid-module imnput shaft with a
second hub connection substantially identical to the first
hub connection, the second hub connection being con-
nected to the hub of the two-mass tlywheel of the inter-
nal combustion engine of the second drive train.

2. The plurality of drnive trains of claim 1, wherein the
hybrid-module imput shait 1s configured to be connected to a
rotor of the electric motor via a clutch.

3. The plurality of drive trains of claim 2, wherein the rotor
of the electric motor 1s configured to be connected to the input
end of the second transmission input shaft.

4. The plurality of drive trains of claim 2, wherein a stator
of the electric motor 1s arranged 1n a housing of the hybnd
module.

5. The modular system of claim 2, wherein the rotor has an
attaching element for attachment to an automatic converter.

6. The modular system of claim 1, wherein the transmis-
sion 1s a dual clutch transmission.

7. A plurality of drive trains for motor vehicles, compris-
ng:

a plurality of i1dentical internal combustion engines, the
internal combustion engines having 1dentical two-mass
flywheels that have identical hubs

a plurality of 1identical transmissions;

at least one transmission 1nput shait having an output end
connected directly to one of the 1dentical transmissions
and an mput end with a hub connection connected
directly to the hub of the two-mass flywheel of one of the
internal combustion engines; and

at least one hybrid module with an electric motor, the
hybrid module having a hybrid module output shaft
connected to one of the i1dentical transmissions and a
hybrid-module mput shaft with a hub connection con-
nected to the hub of the two-mass flywheel of one of the
identical internal combustion engines, wherein the hub
connection of the hybrid-module input shaft 1s substan-
tially identical to the hub connection of the transmission
input shaft.

8. The plurality of drive trains of claim 7, wherein the
clectric motor has a rotor and the hybrid-module input shait 1s
connected to the rotor of the electric motor via a clutch.

9. The plurality of drive trains of claim 8, wherein the rotor
of the electric motor 1s configured to be connected to the
transmission input shaft.

10. The plurality of drive trains of claim 8, wherein of the
hybrid module has a housing, and the electric motor of the
hybrid module has a stator arranged in the housing of the
hybrid module.
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